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(54) REGISTER CONTROL DELAY LOCK LOOP, AND SEMICONDUCTOR MEMORY 
DEVICE PROVIDED WITH THE SAME 

(57)Abstract: ;=fi -4 

PROBLEM TO BE SOLVED: To provide a register 
control delay lock loop(DLL) which can decrease 
the number of unit delay elements of a delay line 
for compensating delay. 
SOLUTION: In a semiconductor memory device 
comprising a register control DLL and an internal 
circuit operated synchronizing with a DLL clock 
signal outputted from the DLL, the device is 
provided with a clock frequency-dividing means in 
which an internal clock synchronizing with a clock 
edge of an external clock is frequency-divided 
and a frequency-dividing clock is generated, a 
clock generating means for generating a reference 
clock having phase difference of a half period 
between a delay frequency-dividing clock and an 
external clock, a delay model for reflecting delay 
conditions of an actual internal clock path to a 
delay frequency-dividing clock, a phase 
comparing means for comparing a phase of an 
output signal of a delay model with a phase of a reference clock, and a delay control 
means for responding to a compared result of the phase comparing means and for 
controlling delay quantity of the delay frequency-dividing clock and the internal 
clock. 
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(57) imm 

mm ] ass-mrr s tzitxwm? -r >^m.mm 

•y 9)V-T (DLL) Sr««tf h . 
\Wmm U^^*IJffilDLLt-!-ODLL*^ai 
* Ztltl DLL7D7 ^ft-f-T'lSIffi LT»^r§ 

fl-E? o y ? fc WIS? a y ? ^JfW^^fflHSr^-r 

S^?ov?£^^?o.y 

m 9 o -y ? CIQRonff? a -y ^^K<7)M®^^^SB* 

a -y ^^ete t zimt&<mim3,®.t . &mt 
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-?•<! *>4> tfJ^I Ztltz D L L ? D >y ? ft-f-lclll^ LTftff 
iMR^ D -y ? C?)? O -y ?X -y ^'KlSIJffl L O y ? 

£#J§ LXftm? o >y ? ? o y 

k. 

^•thWm? u-y? £±j£t-££2fs? D -y 
k. 

X. 

[ft*5S2 ] at im i tEtt<o2N»*^^ y tam x 
s&t. mimmmm^m^iii^titimmnu'y 

?te-*fcltSS LT , jlMPfflffSftfcflNErtffi? n -y 
9 S-|gi!rrs^<50D L L ? o y ^|gi!j#SSr(ii.T^r 

& i t t -t & ¥*§E<M * o <f)M x . 

Clf *^3 ] If^ 1 i fcj± 2 t=SBtt<0imW(c^ * u 

LT. miSt/m2al®5-f XCJ:^>(*jgp^o-y^c7)jl 
k £#«kf £¥t£#:.X^ V fA^x. 

*I>SB? O y O y ?X -y iSiZmMZtitzft®? O -y 

?£#JSLT. ^^a-y^^^-r^^o-y^^-Ji^ 
8k. 

Htrlfi^il^ O >y ? fcfcf LXft®? E7 y ? CO^^JH^Offl 

fflnsr^r-rs*^^ □ -y 9 z fitter o > y 

*«k\ 

ffie^ffiit«¥g<7)Jt«^m(=Jic^: t T IrflB^Jf ^ n -y 

?comfem&Tsm§m&7 n y ^<^as*&$iiffli-ri) k 

kite, mn£S®^x^ai^fi^-kB«ie*Nl^n-y^ 



[W*3S5] W*3l4tiE«cOl-v ; X^$iJffllf'^p^ 
Dy^;l^-7*T'i5-pT. 

mSfrf&fz*bcr>DLL7u>y7mW£&$:ffi£X*&Z 
t£¥fWlti-&Vi<X?®m7 < VJu-yfiV-T. 

[nt*jf 6 ] m&mAizismcrnsi/xffflfflT j 

Mteffiffl JtSS#S<o tti iz L T y > [6] * SMflp-r 
LT, miRX/m2Mm?'( >l,z£Z>ft&?u>y?cr>M 

mM.&mfet ztzubnisy huisxft zmtx^zz 

£Zimt-?&UiSXffflffl7 ! 4l,Ju-y7Jl'-T. 

i'f.gB^ o y9<nw,\<n>7u-,93z-y v\,zm& l-tzW. 1 1*1 
§52? o -y ^ 2r#Ji LT®@1^^ a y 9 1 

^KSBf a -y ^S2^?n «y y isltzmm Ltzm2fy 
Sr^-jf LT**? o >y ? -l»SS 2 ? n 

mriBiiffiSffi? a -y ? tcm^oDrtSP? a y ?M«|^j|@ 
^SrRBSj^-frTai^-rsaM^x^k . 

H?nBi® ; e'r;Koai^fi^co{4ffl k mmm? o -y ?<o 

B«ieffifflJtK*S^lt«^m^JE^LT. mifBilSKIi 
?o-y?. HfrlBmiS.^2rtS??n-y?«oa®*Sr^J 
ffli-tS k k i> iz . KiieSjffi^-r^^ai^«-§- k mrE«* 

lt , Mmmtmrnztitzmsm 1 &^ n . y 
7*mm?&fz&>nmiRvwi2DLL7uy7mm3 i 

©kSr<S^T^rl>DDR-SDRAM^T. 
C»^8] lt*3l7tCiettcODDR-SDRAM» 

lulBfi!m^¥Soa^(Ci5¥LT. 5^.7 b*m.**!Mip 

LT. &l%.Tfm2MW ; 7-< »,Z±Z>miRX/&2\*l& 
7 o y ? OSMMMt^ic^ 3M®9-fXcii»Sitl?o 
•y?<7)a3iJI$r^-ri.yt:i60^7 hUiSXft Zffiz. 
X^2> Z t ZftWlt: -fh D D R- S D R AM*?. 
[|f^9] IS^7{CiB«<0DDR- SDRAM* 
^Cfc^T. 

HUlB^ 1 ? O -y ?X >y ^i^LkO X y i/T'$> 0 . HUlB^ 
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|.DDR-SDRAMtf„ 

[ft*JSlO] W^3S7fcie«i<7>DDR- SDRAM 

frags 1^07^x7 ^*{i±T ox 7 s^t* o , iwfiggs 

2 ? P «y ?X -y x{4iJ: OX y >-'T'J>-g) £ t fc-f 
SDDR-SDRAMff. 

[000 1] 

tCML. 7 s -f Wd»/:?/1/— T(delay-locked lo 

^ op:DLL)lcWL, <t OffSfflfcte. U^^i(T<M 
' u -y ? /!<— 7' (register-control led DLL) lZffl-?& . 

[0002] 

LTfflt^ivtfcO. X7-^r U^&f&tf^-tf.s, z. t 
Sr^iE-rs^tctfflv^ixS. ^H»0»*^ A?} $ii 

^Hil® (?0-y?X4f j.— (clock skew)) ifift±~? 

[0003J -3\ DLLI1 mkm^t>tlX$teyx. 
^XD7^-r(PLL) KJfr^T. $^(noise)<7) 

Bmiht^^n^t^o^m^x, ddr-s 

DRAM (Double Data Rate Synchronous DRAM) £rj&#> 

V^ixTfcO. ^«0+T-t>U-^^$(JWDLL(registe 
r-contro 1 1 ed DLL) & -HRfityCffi ^ £> tlT V "> £ . 

[00 04] 8§ttc7)llM*. H3t4. m&comftiz&z, 

, DDR-SDRAMtfOL-^^SJffllDLLtfOrD-y 
Tib*. BB3*#i!iL*A«^KW*fc % Sc*cOftfljK: 
^DDR-SDRAMWk^^SlffllDLLIt ^fe 
WSB^u-y^/clkS-ATJfc LT. ^gp^n.y^clk<7)4 
T 0 x -y i^c L*:l*|gB ? o -y ? f al 1 _c lk § 
il?D.y?A' 7 7rl li, M-^o y^clkSrA* 

UWD7 ^clktfOiLhOX.yi/tlHl^L^^ 
? o -y ?rise_clk££j£-f 2 ? O -y ?vC«y 7 r 1- 2 
fc. ^SP^a-y^clk«OAJ:0x-y^|Sl»iLJtrtgp^ 
Oy;?rise_clk£ 1/n ( n <4jE<OSiJ[T£> 0 . »?§n 

=8) izftmtz. mmm7vv7<uvjnRvmm? 

•y ^clk^iT 0 X >y s/fcRHB Ltc figfl? D -y ?fal l_cl 
kSrATjfc-f^lilS^-'Cx^i:. ftSK?a>x?clk 
<^i_h Ox -y ^:ll$L£fl^?o -y ?rise_clk£ ATI 
i-f£>Sjl 251515 4 >-l 5ts ajiiSgl^u-y^div.in 
ZXjjt-th&SmM'jJ > 1 6t. Ife.z 7 M 0 
fcJfrTSfSl. Jg2. S31l7^yi4, 15. 1 6tf> 



y 1 4<oaj7jifclk£gffT DLL?o 7 ?fclk_dll * 
MtSSlDLLI^7-fA'20t, «2IS7-^yi 
5<?>aj7jirclk£SttT. DLL^o? :?rclk_dl 1 
«tl.S2DLLK7>fA'2 I t. ^3817^^16 
coaj})feedback_dly£ A73 t LT ? o >y ?feedback_dly 

o t,zffi&ztitiMm : z7 : >i'2 2 1 . ss^x^a 2<^ta 

TJfeedbackigifS^n >y ?ref<r>fflfat SrittH- & ftffl 
tt*KS 1 9 t . ftfflitlf^s 1 9*»^>aj* £ 
ctrHCjegLTx? bl/isA? 1 7c9^7 h2rft£|ljffll 
i-hfiitbCOisy KMmi-95ft« SLSlX-r 4 W a y ^<d 
elay locking) ^$^^1 i: S-^x-f L'^ U -y ^ff 
^•dllJockbS-ai^-rs^^ N$(JffllSl 8i:£<i;tT^ 
^. • • 

[0005] ii-Cs iStf^2 2li > ^S-^o-y 
M77r, ^5-Jil^\*-y7r. SZ/^S-o-HS- 
#A/C'fcO. L-7*!;^|lIK(replica circuit) t t#{f 
n.^.. *Lt\ y7M/y'X^l 7&tXv-7hS«|ffllSl 
8S-*ti6T. S@$)Jffllxx.yh2 3tBf^. 

[0 0 06 ] ®4ii. 123tfOU-^^*I|ffllDLL<7)#gC 

[0007 ] ^-r, gl?D 7 ?A- 7 7T 1 Hi. jrHW 
^O-y ?clk<Oi£ffl{t-f/clk£^tT. 9m?V v 7clk 
cDiLT'Ox. y SteliJH L^rtSPi? o y ^fal l_clk$r^t 
I2^D7?A 7 7r 1 2Ji. $m?n~)?c\k 
SrSttT . o -y 9c\k<r>±±. 0 x y i^tc[HI^ L)t 
F*lgP^O-y^rise_clkSr^§-frS. ?n 7 ^f|Sl 
3ti. ^^n-y^clk<OSLh0x-y^"fc|3I»iL^rtgp 
^D-y^rise_clkSr l/n^SLT. ?fgf^ n y ^clk 

consaco^^xri: (c 1 mr^mmviz&wfv y ^ 

refS.ySMI£S^a-y^div_in^S„ S^i^o-y^r 
ef&l^Mffiig«^ n -y ^di v_i nli . V t n y 

i7clk^5Lh OX y ^tC|5I«i Ltzft®? D -y ^rise.clk 
^7>^ LfcflW-"?** D -y ^clkOJ5«!tC 

fflat-s^^^igsriS-ra. -etT, s^i^t3-y^ref 

tiiffi^^o-y^div_in(i: N 
[0008 ] ^»fp^. iiiH^n7 ^div.in 
{4. »X7M0^3Il7^yi 6£iffiSL 
feedback.dly^o y^i; LXOi^tl, Z<7)7v y 
^{i. *^g®*7-VP2 2$rigTSS$^ gjf^n-y 
^feedbacki: LTHl*$ixS„ ^O y^feedba 

ck(i. ?o-y;7feedback_dlyfc:*tLT. 31^*^22 

[0009] -3k fifflJtBNSl 9(4. Jt«*2»T'^l» 
O -y 7relCT)±± 0 X y ist 9 D y ^feedbackcO 
^LhOx-y^'t^Jt^LT. ©JPft-f-ctrlS-^L. 
7MW»18.li. WWe-^KctrlJESL-C » x7KP 
^'X^ 1 7«y7 h^t6lS:«!lffli-rS^46^>-7 
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mm^sR, suzbs&lx* mi. m2i&.v : m3mm^^ 

VI 4. 15. 1 6 <oaS» CKO*^-. SR 

(shift right) &XJjZtdllf. ]s ; JA?$:£iZ&m2 
It. SL (shift left)#A:*J$ft*U4\ \sVX9tti l z r ® 
*CD&. a®*##J19$totfeedback?ny 
?fc*^0"y?ref2:£Jt!&L&#^ :o«7d 7 
?**S/NOXW4 ilfS. T-fWn-y? (delay 

locking)^$ix. r-ftJfflEs 1 8*^-f W Q 
•y ^ft^-dl l_lockb*<tfl*Sit. fg 1 RX/m2 D L L H 
Ma'2 0. 2 1 £lfBS!rr&££KJ:oT. ^?Q y 
?clki: p| h DLL? u-y ?fclk_dll . rcl 
k_dlia*»6ix&. 

, [oo i o] znxdiz. laawwyx^iWDLL 

J4. 7-\-&9a y^clki:|*lgS^n-y^rise_clk. fall.cl 

L/Cttflftf;**. »i^D7 ^clkOjLb Ox-y^-fcR 
fflL/Srt^n-y ?rise_clk£g(tT. n#g£7)^n-y 
7 Z'b IC—m-fr>tCK(D^VUX@^^t&^^u y 9r 

^reftt. attlfe«?ny?divJnfc3e<0fiMfrWU d 
i v_in«50iJi 0x7 S*'**' £>B#|gtCK«tc. ±± Dx7i/'S 
^-fS. Lfc^t, 3ISIfc8?n??divjn;ftqotx 

-•y m o tmm^ffU2 2 zmxmmzft.T£m.ztL 

tlWm 9a y 9 f eedbackc9;£± *) x -y is b W$> 9u-y9 
refO^StCK^OiiLh OX -y Vb £Jtl& L=5r# 4> , Ho 

[0011] Jl^OJ: 3 fc. o y ?div_in 

D. SUhO. 1 n st-tZ,)KimmZtlX7u-y7fee 
dback.dlyi; LTfliASit*. ZCOiE^i. £ t>lZWM 
^7 r ;U2 2<^a®^(tB > CE&i:3nsi:-r?,)3t'ttil 
JtKffltfOSS^n y^feedbackhLTffi*? 
•ixS. ^C73^c?.y^ feedback, affi&«7n >y ?div_ 
i n#|fS 3I15^fyi6 omftM®^ t litf/l- 2 

2%mtzm*§rxb&cox\ mwm9n-y9<uvjnco$. 

[00 12] «i?D7?reftt. llili^D 

•y 7div_inbt(Xt:nc7)&fmg:Z^-?&fz#>. tCK# 1 5 
n s Xfo h b -ttltf. 9a-y ?feedback{4 „ m&9 o -y 
^ref^^Ox-y^'j; OtCK- (tD+tB) = 1 5 n s - 
3 . 1 n s = 1 1 . 9 n s l&ffti&Mli . ^Sr*?^. S 

a y ?di v_intfW£7v -y ?ref i: |3) 
^-fhtzfrtzlt. a®5-f >t,Zt3^Xtai( 1 5 n s )-t 
B(3n s)=tA(l 2ns)«ftt*1iMW^*T , *4. - 

o*^-. o.ins comm^mi^-t zmimwrn^x 

12ns ^fflHtl^ftCIl 120f(12ns/ 

o.ins) <7)&®Mmmw#mx*)h. mm. 

^a-y^rise_clk. fall_clk{4. IMZX'ikfeLtzmGlM 

mm^^m. ( 1 2 os) oas?-* dll; 



[0013] hu!£<DJ: 5(c. {£3fc<y)l^'X;y-$iJPDLL 
iv_in*^hgp^u y ^clk<7)^tCK^'{tOl^raM^*-r 

% *) . D L HWeta&Ksfr*8UI £ U -f T»> h Bit #± 
[0014] 

[^*i(g^tJ:ot-rsigS] -I03&BJ14. _B£<?)4: 

s-««-r-s^coas7-f >-om{4a®3g-?<7)St^js^ 

•tZb<OX&&l> : JA?fflffl s r't vju yttv—yzm 
[001 5] 

•TJ WD y9lV—~? (DLL) b ^COD L L^P^Jft^J 

§it^D l l 9 o -y ^ e#(cnn txmm- s rt^mss 

</~)?xz »/ ? x.~y nizmmztitzfim? ay? i^m tx 
frm?v-v7*£m-&7n y?ftm^mb. m&»m 
?u-y?tzitfLX7-m?vv? ^mm^-coimm sr * 

•r-S*^^ a y ^ ^^-TSfcyxoS^^ a -y 

Si. BulB^Ja^n-y^fcl^cortgC^n-y^^SStfoa 

®^frSrRB!*l$-ti:TtB^-rsaffitx^t. miea®^ 

"f^ta^m^b mz%m?n-y 9 corns* HMi-&.&. 
ttim^&b. mrnffiaim^&nwmmzfmLx 

miftffi frty? comn3L&V : miZft&7 o >y ? coMM 

[001 6] #£L<t4. z<7mmcr>\yV : xswm'T 4 

a -y ^fI^t^E¥ IX ASS? o -y i?oa®»$r$iJIW-r ^» 
[ 0 0 1 7 ] ttz. Hft L<{4. 1?f2a3g$iJ»#g(4. 

mumsitm^cotiiMzfmtx-yy hjrfazmmi- 

h fctbco i,yh mmSs b.mK->7h fflmsfr t>&J)Z 

titiisy h®mm^izi&gLxMW7'( viz&hnu? 

n>y?C0nm&£fc%.-f&i'7hUiSX?bZffiz.X^ 

h. 

[00 18] 4Jt. z^mffM^mmiziixU. dd 

R - S D R A MCDU : JX ffflffl'r -f U 4 a v 9 )V—y°\ l Z 
& V ^X . a -y ^ <7)m 1 ^ C? y ^ X y 5/tCHJB Lfc 

1 rt^^ o y ^ Sr^jg LT . a®^g^ n -y ^ 

-t&tztbcomi?w?ftm^&b. K&?n"/?<?>m 

T, Sm^n-y^2r^-fSm2^Dv^^^St. 

Hufea@g£m? n «y ^ tc^^tfortgis^ o .y ? mmcomm 
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^^K^s^Ta^s^coa^^k. mim 
"fjw&jim^izim t mmm? co<m b 

mzm&txmiwmmi'?vi-y?. wK*iau f as2 
asp? o ?c7)am»£$wt sfcAoasseifli^s 

•y 9 ZWMrt&tzibWW, 1 at^» 2 D L L ? a -y ^SEKj 
#gk D D R- S D RAMcOl^'X^JSW 

[ 0 0 1 9 ] #* L<(i. WiEa®S&Jffll#gUU mens 

fflit®#g^ai^ tcjs&g lti^7 h^rrpj zmmtz tub 
^tJciiMESi, s&2i*iSB?n-y?. fneass^gi 
[0020] c:<o*£, Ttffffissi&ysi 2 ?u-y?x-y 

xtt. ^■ii-TfLii'yX-y^ar/iTOx.y^-C' £>£> 
*\ Xi±*ft-? ii&T 0X7 i^WJLh 0 x y HX'hh 
Zb1fiX%h. 

[002 1] Z<D&m±. VJxfWffliri W o y ? 

)v-T{za^xim.<nw&b%h'7v y ? ka&ing? 

O-y^k**. ?h95j7 0-y^C7)^^ (tCK/2) CDS 
fflH£3rrS.rk£!«f&k U ^cotziblz. *>m?u-y 
9 (D±±. Ox-y ^fclBip L£ rtSB? n >y ? * ATI k -f h 
9uy? ftffl&b t\&7u-v7 OiLT 0 x y ^'lc|S]^ L 
7 n -y ? £ A^J k f & ? a -y ? k £ «t 

r. ^-ft-f^^o-yiJ'^sT'-eix^'nasi^^o 

•y ? k ? a -y ? £ £j£-f & «t 3 lz-T h Z b i> X £ . 

•Y V<7>*fia®*^<50ScSrSl^t cotCJt-^-C .5 0% 
£X±Mt>-fZbtfX*Z>. 
[0022] 

[00 2 3] SsftiaB*, ilii, Z<V&tycr>—mtm 
IZ&& D D R- S D R AMOl^** ^©JffllD L L«:/n 
•y?SI0T-&.g>. iai5r#Hg-r^{f. C^HSfiWC^S 
DDR-SDRAMtfD^'X^fHiPDLUi, RIS^gB 
^n-y^/clkSrA^t LT. y-^o v ?clk?);£T0 
X -y ^R^LJt nU7 O -y ?fal l_clk££j£-T.i>S£ 1 
?D7;a' 7 7t3 U, *(-S&?Oy:7clk£ ATlk L 
T , o -y ? clkOiLh Ox -y ^tcRM Ltz ft®? 
n-y^rise.clkSr4)StS$2^D7y'A77T3 2 
k . a y ? clkO^Lil Ox -y ->'tc|5|^ LfcrtfB? 

o-y^rise_clkS- 1/n ( n (iIEOggrC£> 0 . 3i^n 
= 8) fcfl-JBLT, a3^S?n-y?div_in£{i};Jj-tS 

fR 1 7 D y ^^#§3 3 t . O y ^clkCO^T 0 

X -y yic|5|^L^(*IgB^ a >y i/fal l.clk* 1 /n Izftm 



m&4 0 b . ^hSP^ a -y ^clk<0AT 0 x >y ^(c'|Biffl L 
^rrtSP^ o y 7f al l_clk£ A^J ^-T2»^ia®7^>-3 

4 t . HSP^O-y ^clkiOir J:OX«y ^(C-|5|ffit^rtgP 
^o-y^rise_clk$rA^t-rsm2aM7>f >-3 5 
a®MS^ a »/ ^div.in^ A^l b -fh&SWmvJ > 3 
6b. lSa-7h3 0&)tmi. I31S7 
4>34. 35, 36<7)a@Mt'^-r.|.7t* , )<?)^7h 
l/^^3 7fc, SHaS5^>-3 4coai*ifclkSr^ 
IfX D L L 7 a -y clk.dl l 1 D L L K 7 
-fVN'5 0i:. g2Il7-f ^3 50ai^irclk^SttT 
DLL?D 7 ^rclk_dl 1 $r^-ri,^ 2 DLL Yv-i 

5 1k. S3H7>f >3 6coai*feedback_dlyS:A^) 
bLXtu-,? f eedback.d 1 y«*Hgt<?) 9 u y ^ igSg k H 

tsBSftfrf-tt* «fc o tzmmztitzmm^Tfr 52k. 

ajffitr/U 5 2<oai^feedbackk a -y ^ref_new 

wGfflk ztm-?&imstmk3 9 b . tss:teit«^3 9 

3 7«y7 b*|6]SrSlJl»-rS^<0^7 h$IJffllfi^SR. 
SLSl^T V 4 n y ^ (del ay 1 ocki ng) #=5: $ tvfc Z b 
Z&tTJ U-<a-y^fS-f-dn_lockb$-ai73-f-5.^7 h 

mms38 b^mtx\^. zzx\ ^yw : Jx^3 
usaf^y vmmk3 sti. as^jfflix^.y \-43zm 

[0024 ] m2\t. Minis X?fflm>l~L.cr>%%t> 

tfih. znmMmizfahisitxfMmiiLLcnnftzwL 

[002 5] t-T. $l?D7?A77r3 Hi. 5MR 

>y ^tf0iSMff^/clk$:S(tT^^ Q <y ^clkcoir 
T Ox y ^'fc|§)»L^rtgp^ d -y ^fal l_clk$:^$ 
-ti\ g2?D7?A 7 7r32li, ?(-SP^n-y7clk$r 

»tT ? D -y ^ c 1 kOiJl 0 X -y i?\,Z WM Lt: F*5gP 
^n y^rise_clk$:^±$-li-S. lfS-?o y ?4W§}&3 
3«±. ^^o-y ^clk^±±0x-y ^(Cl^fflLfc'rtat 
9 o y i?rise_clkS: D y ^clk 

k n#acr)^ a y ^ r k \z-®-?mmUzMwm? 

o-y^div_inSr^L. S2;D 7 ^M40lt n 
SB^ n y ^ cl WiLf 0 x -y U/s F*J^ a y ^ f 

all_clk$r 1/nftmLX. KB7U y?clkb n#@CD 
;07?rt Ltimm? O -y ^ref_new 

[0026 ] WWSm?v-y?<iivJnbmm7ri-y?re 
f_new{±. V^-Tilt^SB^n -y ^clk<0^tCK^-^WU 
XlBSrW L . mWEM? O -y ^di v_in*«Sr ^±*J-a tz&f 
^'o^tCK/ 2f^C*2p^ O -y ^ref.newtf&^i** 

[ 0 0 2 7 ] fDJOIttreiML jfflElBH^o-y^divJn 

a. mi&p-~ yh3o<7)m3Mm : 7'i >3 6&mmL 

X. feedback_dly^O y^kLTJli^$il. dc^^d-y 
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^feedback i: LTiiiTlSflS . ZZX\ ?Oy?feedba 
ck<i. ^0-y^feedback_dly{CJtftfLT. ag^-r/PS 

[0028] imim$/s3 9 Ji. SJfl? a v ?ref_new 
OJLL OX y is£ ? o -y ^feedbackOii± Ox y i^i; £ 
Jt8^T#Jf3(«^ctrl££^U ^7 h$IJfflIS3 812. 

^7M/^^3 7I1 ^7MW»fi#SR, SLfcJt? 
*1. *2. aWB33ISE5-f>34, 3 5. 
3 6ffiBtt*atfi. SR(shift right)** 

ATjSftiUf. P^^t#t=»»S-fr, SUshift lef 

f _new t £it& LT . ~OC7)^ O <y ? **fi/N7)XU-i£ 

S' y h fflW?s 3 8 j&>£> -r -f ^ n -y ? fg^-dl 1 J ockb# 
ifrJj^ilT. SlWS2DLLK7>fA-50, 515 
IBlrr-SittcioT. *f-SB:7n>y?ciki:|3)t&ffl£ 
D L L ? a -y ?fclk_dl 1 , rclk.dl 1 tf%htvl> . 
[00293 J: die. c: c^SIM^Jlc^^ 
ffllDLLt, ^^D y^clkfcrtSP^o.y^rise.cl 
K fall_clk^OB#^ilS:flHIt- 4fc«>fc:, 2HO#Jf 
te-tSrf^^Tifc^-ri,**. *ft<i>te. o-y? elk 

<7)J5Lh 0 X y ^'(C|SJ^ Ltzftgl? D >y ^rise_clk^S(t 
T n#B<7)? □ y ? r t lZ— m-fo^tCK^CO^NV^ 
id^W-t-I.Sjffiil^^ n -y ^div.ini: , fl-gff? o -y ?cl 
k(7)iLT OX -y ^'{Cl^W L*l*|gP? n y ?fal l_clk£S 

ttr n m&<r>? n-v? rt (c— E-roi$igtcK#co^ 

^£*t"&^?n-y;?ref_newT'&&. «S£?o.y 
?ref _new(2 , affi^S? D -y ?di v_in05iLh OX'/y 
*^KplStCK/ 2 OflfcCiLh 0 X -y Vtt-th fctf) fc N 
a@SHg? D -y ?di v_in#*a^xx -y h 3 0 i: Mffi^E-f 
;P 5 2 £&*:fi-^£B$|gtCK/ 2 *£W£tf«? o y ?r 
ef_newfc Jt$* L "OtfOft^iO^S^SrM^t- 

[00 303 -hiGLfcidK, »®i£1f?n<y?div_in 

dback.dlyi: LXft-fiZtlh. Zcom^Z. & fzMM't 
-f^5 2<7«I©Sf|g(tB. ffiS±3 n s fc-*-*)>t£»tjHi 

^n-y^feedbacki: tTifi73§il4. 
•y ?feedbackte. a®i£8ix* n -y ?div_in#JjMia@Jji 
^fca&*x^5 2£ig*:{I^T'&£<9T% SfiEIHg? 
n y ? di v_i ncOi± »)X7yH3.1ns f*tCA^>± 

[003 1 3 -3\ SSfS? O -y ?ref_newf± x a®i£Jg 
? n <y ?di v_i n i: tCK/ 2 rtf»t<Z»MBH£*:fir*- S 



tC. tCK*il 5ns fc-f^ltf. ^D-y^feedbacWi, S 
a -y ^ ref_newc0i_h 0 X -y x'i 0 tCK/ 2 - ( tD+ 
tB) =7. 5ns -3. 1 n s = 4 . 4 n s ti^MzWtX 

ref.neuLmtffiai^-t&tzlsblZ^ MMJ-J >"ttCK 
/2(7.5ns)-tB(3ns)=tA(4.5ns)^(tiS 
■t^X'$>&. Zcom-S. 0. 1 n scOMM^Srflrf 
*#ffljHiSR?-C4 .5ns £*MW4fc*>(Cli % 4 5 
<l(4.5ns/0.1n s ) cO^aSsg^^-C'fc 
rt^B^D y ^rise.clk. fall_clk{S. ffilzm. 

ST. DLL?u-y?rclk_dm fclk.dlli: LTJUTjS 
%J^JLh«^ii:*<T-#S. 

[003 2 3 =5rfc\ u^ffi ±IEco^SfeWzlS^^ 
Ltzm^iHX'^D DR-S D R AMcOlx^'X ^SlJ»D L 

X'ltH-&7 n y ^clktfOiLh 0 x -y ^'(c|5|S8 L^P^gPi? 
O -y 7rise_clk£ffll,rai@iag;?0 - y ^di v-inS-4;^ 
LT, ^^n-y^clkcoiTOx-y^lHl^iL^rtgp 
? O y al 1 _c 1 kSrffl V veffifS? q . x ^ re f _new£ ^jft 

[00333 

* ffflWD LLcisi, a® 5 -f >-com{4a^»^ 

aSr5 0%Ja±«^-r^i:^T'#, ^tlCiot. 
[013 £ <r>miC0— mmiZ&h DDR-SDRA 

[H23 micouisx?fflmDLL<,z&n-&&&m^ 

[H3 3 t*«ft»{:«SDDR-SDRAMfflky 
X^^JffllD L LO/D -y 

[H4 3 @30U>-'^.^$IJffllDLLtCt5(ti,#gPfi-f- 

%m<7>?4 -yymx-foh. 

3 3-*l?D»;#JW, 3 9-fifflJt«S. 4 0- 
^2^n.y^^^ 4 3-»ffl#S. 5 2-a® 
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[HI ] 



WUtttS 



Ctrl 



— v* 
-4*1 



ifglfc 



Irclfc 



•C 
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[03] 



filfjclk 1 



^10 

/M ! 



rinjclk 



ifclk 



[dfrj 



Ctfl 



irclk 



jfcadhaduJIj, 



y18 J 



!dlL 



• jrelk_dl^ 
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[04] 




F*-A(##)' 5J106 AA04 CC21 CC52 CC59 DD39 
GG10 HH02 KK03 KK38 KK40 
5M024 AA54 BB27 BB34 DD83 GG02 
JJ03 JJ32 JJ38 PP01 PP07 



